Preface
Waves and oscillations are present everywhere. In particular, the Sun, which is the nearest star (whose disk is clearly visible), compared to the other stars in the Milky Way and those in other galaxies, has a variety of waves and oscillations. The classification of these waves depends on the external forces acting on the Sun. It is a natural plasma laboratory, in which both experimental and theoretical studies of plasma can be applied and verified with observations. The most important waves that are present in the Sun are the Alfvén wave and the fast and slow magnetoacoustic wave, which arise due to compressibility effects.
The first chapter provides a brief introduction to the Sun and its structure and composition, such as density, pressure, temperature, and other plasma parameters. Also dealt with are the different features and their morphology. The second chapter introduces basic ideas of electromagnetics, to pave the way for the subsequent discussions on magnetohydrodynamics (MHD). In addition to the waves and oscillations present in the Sun, there are other dynamic phenomena taking place in the Sun. A brief discussion of the basic concepts of MHD, its equations, and assumptions is introduced. Some simple analytic solutions of the complicated MHD equations, under simplified, yet physical situations, are discussed. Notably, the concepts of flux tubes, current-free and force-free magnetic fields, a simple model of the prominences, and the relationship between the vorticity and the induction equation are mentioned in passing. Finally, the Parker solution, which describes the phenomenon of solar wind, is introduced.
Chapters 4 and 5 deal with the theoretical aspects of waves and oscillations in homogeneous and nonhomogeneous structured media. Chapter 4 has more relevance to Alfvén and sound waves. The effect of gravity, shear flows, is mentioned briefly. Observational signatures and nonlinear studies on waves in homogeneous media are mentioned briefly. Chapter 5, which deals with waves in a nonuniform media, discusses waves in interfaces (magnetic, density discontinuities), uniform slab, and cylindrical geometries. A brief introduction to waves in an annulus and twisted magnetic flux tube is included in this chapter.
Waves and oscillations, in general, exhibit instabilities. Theoretical studies of instabilities are rather difficult. However, a brief introduction to well-known vii viii Preface instabilities, such as the Rayleigh-Taylor instability, Kelvin-Helmholtz instability, and parametric instability, is presented in Chap. 6. Also, the magnetic buoyancy (Parker) instability and its importance in astrophysical flows are included.
The importance of the waves and oscillations present in the Sun from an observational point of view is reviewed in Chap. 7. There are discussions of waves in sunspots, the 5-min oscillations, chromospheric oscillations, and oscillations in the corona. An introduction to Moreton and EIT (Extreme ultraviolet Imaging Telescope) waves is included at the end of the chapter. Chapter 8 deals with helioseismology, a branch of solar physics. This method helps in getting a clear picture of the internal structure of the Sun, based on the analysis of the several modes (global) of oscillations present in the Sun.
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